Having a role to play is one of the most important factors for occupational therapy clients to reconstruct their daily lives. Their roles allow them to engage in activities and social interactions, and contribute to their self-esteem and identity [1] . For women, mother is one of the most typical roles. Since the 1990s, many studies in the field of occupational therapy have focused on the role of the mother and parental behavior [2] . Additionally, the parental consciousness of women have been reported to be higher than that of men [3] . When mothers have difficulty in parenting activities, they tend to have more stress than fathers. Previous reports have investigated the disruption of mothering activities due to illness. Vallido, Wilkes, Carter and Jackson (2010) [4] suggested the following themes in their systematic review of women's experiences of mothering disrupted by illness: mechanism of disruption, reframing the mother's role, experiencing guilt or shame, protecting the children, experiences with health care professionals, living to mother, and mothering to live. Additionally, they mentioned that we should consider these themes when developing intervention and support programs.
Having a role to play is one of the most important factors for occupational therapy clients to reconstruct their daily lives. Their roles allow them to engage in activities and social interactions, and contribute to their self-esteem and identity [1] . For women, mother is one of the most typical roles. Since the 1990s, many studies in the field of occupational therapy have focused on the role of the mother and parental behavior [2] . Additionally, the parental consciousness of women have been reported to be higher than that of men [3] . When mothers have difficulty in parenting activities, they tend to have more stress than fathers. Previous reports have investigated the disruption of mothering activities due to illness. Vallido, Wilkes, Carter and Jackson (2010) [4] suggested the following themes in their systematic review of women's experiences of mothering disrupted by illness: mechanism of disruption, reframing the mother's role, experiencing guilt or shame, protecting the children, experiences with health care professionals, living to mother, and mothering to live. Additionally, they mentioned that we should consider these themes when developing intervention and support programs.
Depression is an illness that disrupts mothering. The lifetime prevalence of depression in women is twice that in men. This difference is attributed to changes in the hormonal balance or changes in life stages throughout women's lives [5, 6] . Women are reported to have a high prevalence of depression in the postpartum and menopausal periods. Postpartum depression develops within 1 year after childbirth [7, 8, 9] , and is a notable topic in women's health. About 10% to 15% of new mothers worldwide develop depression [10] . Moreover, symptoms can continue depending on the severity of ■ORIGINAL ARTICLE
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depression for some years [8, 11] .
In 2009, The National Research Council and Institution of Medicine [12] recommended a coordinated approach that combines treating the mother's depression and training mothers on parenting skills. Goodman and Garber [13] suggested the necessity of integrated intervention that reduces mothers' depression and promotes mothers' parenting behavior. The United States has introduced several interventions to improve parenting by mothers of infants and young children, such as home visiting programs (HVP), including in-home Cognitive Behavioral Therapy (CBT) and the Positive Parenting Program, also known as Triple P. In these programs, the evidence for improving parenting and effectively reducing depression in mothers is strong [14−16] . However, in Japan, we have no outreach services equivalent to HVP. Therefore, Japanese mothers with depression have little support available. Furthermore, this topic is not given sufficient attention in Japan, and previous reports in this area have been limited to investigations of the experiences of mothers with infants; for example, infants under the age of 1 year [17] . Therefore, there are not enough reports to serve as a basis for the development of support systems for Japanese mothers. Since parental behavior and child care are influenced by the culture of mothers, it is necessary to investigate the situations of Japanese mothers with depression in order to develop a support system in Japan.
As a first step of the basis for the development of support system, in this study, we aimed to obtain clues for revealing the difficulties in child care and related factors of Japanese mothers with depression by examining their narratives. We focused on three Japanese mothers, who are serve as a prime examples supported in the future, of preschool children to investigate postpartum depression in particular. Qualitative Analysis based on their narratives can make clear their characteristics based on their individualities. On the other hand, we have necessity of revealing common factors among mothers, because aim of this study is the first investigation for the development of support. Therefore, addition to usual qualitative analyses, we used the text mining which is one of the quantitative analyses.
Method

Design
The approach in this study was a mixed methods design through semi-structured interviews.
Participants
The study participants were recruited from three private psychiatric clinics in Aichi Prefecture, Japan.
The inclusion criteria were as follows: women aged 20 to 50 years old; living in Japan in a household with more than two family members, including a preschool child; being responsible for the majority of the housework and child care; psychiatry clinic outpatients receiving treatment including psychotherapy and pharmacology for major depression diagnosed by an attending psychiatrist according to the Diagnostic and Statistical Manual of Mental Disorders-4 Text Revision (DSM-4); and scoring over 16 points on the Center for Epidemiologic Studies Depression (CES-D) scale.
The CES-D is a self-assessment questionnaire with 20 items scored on a four-point scale; it was designed to quantify the level of depressive symptoms during the past week, with a cut-off point of 16 to discriminate the depressive state [18] . Therefore, all participants in the present study were in a depressive state at time of the interview. The validity and reliability of the Japanese version of the CES-D have been confirmed [19, 20] .
Semi-structured interviews
In-depth, semi-structured interviews were conducted by the first author. The interviews lasted for 1 hour and were conducted in a private room (e.g., a room in the participant's workplace or psychiatry clinic). A monetary reward (1000 Japanese yen per 1 hour) was given to the participants. An interview guide was used, and the contents of the interviews were recorded. The interview guide included open-ended questions that explored the participants' experiences with difficulties in child care and housework (e.g., when did you experience difficulties in child care or housework, could you tell me about a child care or housework situation that you felt was very difficult). Basic information (e.g., family structure, participant's age, age of their child(ren), and contents of child care and housework that the participants undertook) was collected at the start of the interview. Then, the interviews explored the participants' concrete experiences with housework and/or child care situations that they found difficult, their thoughts about these situations, and the ways they managed them.
Analyses
Data were analyzed using a conversion mixed design following Teddlie and Tashakkori [21] . In this method, a correlational approach was used together with a dictionary-based approach. Application of a conversion mixed design enables the visualization of data from both processing language computer analysis and the interpretations of researchers. In this study, we used a mixed conversion approach [22] that included both a text mining approach and a grounded theory approach (GTA).
First, recorded interview data were transcribed verbatim into text data. After that, the text data were read repeatedly and checked for accuracy in Japanese wording and expression. In cases of transcription mistakes or a lack of uniformity of expression, the data were carefully modified. This process was conducted in order to avoid misinterpretation in the subsequent computer analyses. Second, the data for each participant were sectioned at every remark and coded as initial coding. In this process, we also extracted one word that was related to the purpose of this study and made in vivo code for each word. Third, we conducted focus coding in order to organize these codes (Table 1) . Focus coding enables the interpreted data to be integrated into one code depending on meaning of the code. These analyses were based on the GTA [23] and the results were examined by research colleagues with experience in qualitative research based on GTA. The qualitative data analysis software MAXQDA (VERBI GmbH, Germany) was used in this process.
After completing the GTA process, analyses based on text mining were conducted. Text mining clarifies the characteristics and tendencies of text data through natural language processing based on morphological analysis. In this study, we used KH Coder (Ritsumeikan University, Japan) which is a free software tool for text mining and text analyses that can handle six languages, including English and Japanese, and has been recently used by several researchers [24−26] . Using KH Coder, it is possible to make a table of the frequency words, and extract words that co-occur with certain words through morphological analysis. It also has functions to allow visualization of co-occurrence networks or the results of multivariate analysis. Moreover, with KH Coder, we could define results of "in vivo code in each word" and "focused coding" as a coding rule, and perform multivariate analysis based on this rule. These results or the relationships between codes could then be visualized using a multidimensional scale (MDS) method. MDS is a visualizing method based on similarities between data. Namely, data that have high similarities are positioned near each other, and those with low similarities are positioned far from each other.
In this study, we defined "in vivo code in each word" as the coding file in each "focused coding". After that, the results of the analyses were visualized with coding functions and multivariate analysis using KH Coder.
Ethical considerations
All procedures were approved by the Research Ethics Committee of the Graduate School of Medicine, Nagoya University, Japan (authorization number: 2016-0015), and all participants provided informed written consent.
Results
Participants
Three participants (Participant A, B, C) were enrolled in this study. All three were in their thirties or forties and the ages of their preschool children were 11 months (son), 3 years old (son) and 6 years old (son). All family members including their children they lived with were healthy, and no one had any illness and disability. Participant B and Participant C were both employed full time whereas Participant A was a stay-at-home mother. Participant B had a clerical position at a medium-sized company and Participant C was a care worker at a nursing home. Both Participant B and Participant C had two children (a preschool child and an elementary school child, respectively). All of their households were nuclear families. Participant C was divorced and her household consisted of only herself and her children. All three participants talked about receiving support from their husbands or ex-husband. The mean score of CES-D in three patients was 24.6 ± 5.0. Detailed information on the participants' basic information is provided in Table 2 . Baby is inflexible inflexible The child does not act as the mother expected.
Participant B "They don't really listen to me." Children don't listen to me. don't listen The child does not act as the mother expected.
Participant C "For example, after I make him breakfast, he has so many requests and complaints for me; he is so selfish. I know he is a little boy, but I am so tired."
The child does not act as the mother expected.
selfish The child does not act as the mother expected.
Results of focus coding
As a result of focus coding, 11 focus codes were extracted.
Positive feelings for the child's father who supports the mother. The mothers expressed grateful feelings towards their husband or ex-husband who provided support. "He makes food for us, so I thank him." (Participant A)
Negative feelings about the support that the child's father gives. On the other hand, they also complained about the kind of support that the father gives.
"My ex-husband helps me only when it is convenient for him. Convenient time for him means that he is free, or that he wants to eat dinner with the children. It is not usual daily life." (Participant C)
The child does not act as the mother expected. The mothers' expectations differed depending on the mental and physical development of their children. However, they experienced difficulty when their children's behaviors and actions were contrary to their expectations and intentions. The mothers had difficulties with not only their children's characteristics, but in situations caused by their children's characteristics.
One-sided coping methods. "When I use gas to cook, I am always afraid of my baby getting burned because he is always around me. So, now I eat only food that doesn't need to be cooked on the stove." (Participant A)
These narratives illustrate ways of dealing with or avoiding difficult situations caused by child care. The mothers' methods were limited and were "one-sided" in that they placed too much priority on merely coping with children rather than actually addressing the real problems.
The mother coping with difficulties by herself. "There is no one except me." (Participant A) "I have always done everything." (Participant C)
These narratives illustrate that the mothers seemed to think that they always have to solve any and all problems.
The mother does not want to use support systems. "I think that I am spoiling myself whenever I use support systems." (Participant C)
The mothers talked about their negative feelings towards using support systems. They not only worried about leaving their child in someone else's care, but also experienced a sense of guilt. The mothers seemed to believe that they should have complete control over child care and the impossibility of being perfect caused them a great deal of stress and anxiety. Overdoing child care during the appearance of symptoms.
"Even if I had heavy symptoms, I had to go about my routine as usual." (Participant C)
Regardless of the severity of their symptoms, the mothers still had to engage in child care and housework. At such times, they felt their situation was difficult. These narratives show that the mothers experience a physical burden from the quantity of tasks they have to perform.
Impatience and panic. "I felt more and more impatient and I was in a panic. What should I do? I am scared." (Participant C)
These narratives illustrate that impatience brought the mothers a high degree of stress.
Relationships among codes analyzed by MDS.
Data were visualized based on MDS analysis through a coding file. Based on the similarity map, we could visualize the structure of our data (Fig. 1) .
Two codes ("Physical burden caused by family and child care" and "The mother coping with difficulties by herself") were in close proximity and formed a unit. Another two codes ("Anxiety over not having complete control over child care" and "One-sided coping methods") were in close proximity, creating a second unit.
Discussion
Japanese mothers' consciousness of their role as a mother and the influence of depression
The MDS results showed that two codes ("The mother coping with difficulties by herself" and "Physical burden caused by family and child care") were in close proximity. We can infer that the participants had to cope with their situation regardless of their awareness of their excessive burden. In our previous study, we showed that the amount of support that women with depression receive is lower than that of healthy women [27] . Similarly, the result of this study showed that the participants also could not get support when they need.
One of the closest supporters of the participants seemed to have been their husband or ex-husband. The participants had positive and negative opinions about the support they received from their child's father. However, in both the positive and negative comments, they used the word "help" to express their husband's support. From this viewpoint, they seemed to have the idea that all child care was basically the mother's responsibility. In Japanese mother, compared with European counties, they were found to have a lower quality of life due to gender roles and to receive less support [28] . Also, Mori compared mothering between two Asian countries, China and Japan, and found that Japanese mothers had a firmer belief that children should be reared by their mother than Chinese mothers [29] . Additionally, in an investigation by the Japanese Cabinet Office in 2018, that examined adults aged 20−49 years old in five countries (the United States, South Korea, Sweden, France and Japan) [30] , 66.9% of Japanese respondents selected "Child care should be always done by the mother" or "Mainly the mother should rear a child, and the father should help sometimes." On the other hand, in similar surveys in Sweden, the United States and France, over 50% of respondents selected "Both the mother and father should care for their child." Based on these results, Japan has a culture of child care being provided mainly by the mother. In addition, mothers in the present study, who were in a depressive state, noted that they were strongly aware of their responsibilities and experienced guilt. Combining this pathological mindset and the strong consciousness of a mother's role in Japanese culture, serious situations might result for mothers with depression. This result gave us worthy viewpoint, but that point were limited in three Japanese mother with depression in this study. Therefore, we need more investigation in many participants.
Necessity of considering strong anxiety and self-esteem related to child care
The code "Anxiety over not being able to completely control child care" showed mothers' desire to have complete control over child care and be a perfect mother, and strong anxiety when that desire was not fulfilled. As a result, they tended to select extreme methods of child care to cope with difficult situations, such as "avoiding cooking with gas". Also, the code "Mothers do not want to use support systems" was located in proximity to the previously mentioned code. Therefore, background of those behavior might be their wish which they should be a perfect mother. In other word, their wish of being perfect mother might prevent from using support, because being perfect mother based might be related to their self-esteem and their identity in Japanese culture.
In Japan, one of the general methods for treating outpatients with depression is to enlist the help of a grandparent or another close relative or friend in child care activities to lighten the parents' burden and to allow them a short break from their role as a parent. However, speaking of three participants in this study alone, this might increase anxiety and decrease the self-esteem of mothers. Like in outreach services, mothers caring for their children together with the help of others would be ideal.
Limitations
There are some limitations of the present study. First, the amount of basic information collected for the participants was insufficient. Housework and child rearing might be influenced by several factors such as economic status, employment status, and degree of support provided by family members. Addition to those, we needed to have collected more basic information about mother's depression, for example amount of medicine they had, timing of their onsets and duration of illness. Therefore, we should have conducted a more in-depth investigation of the mothers' backgrounds. Second, we had possibilities which participants were not prime examples strictly. This investigation was limited to three participants, further research with a larger number of participants is required to verify the results.
Conclusion
This study suggested the following: 1) in spite of being aware of their excessive burden, participants believed that they should take care of their children by themselves; 2) because of the desire to be a perfect mother, they tended to have extremes in their child care.
Japan has few support systems for mothers with depression and their children, we believe it is necessary to further research this topic to develop effective means of support.
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